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DETAILED ACTION 

1. Claims 1 through 21 originally filed 18 April 2006. Claims 1 through 21 cancelled 
by preliminary amendment. Claims 22 through 45 added by preliminary amendment. 
Claim 22 cancelled by amendment received 12 February 2008. Claims 46 through 49 
added by amendment received 12 February 2008. Claims 23, 24, 26 through 32, 34 
through 36, 38, 39, and 43 amended by amendment received 12 February 2008. 
Claims 23 through 49 are pending in this application. 

Specification 

2. The amendment filed 12 February 2008 is objected to under 35 U.S.C. 132(a) 
because it introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no 
amendment shall introduce new matter into the disclosure of the invention. The added 
material which is not supported by the original disclosure is as follows: Line 3 of page 
10 amends previously presented sentence reading "0.2nm or less is even better" to 
read "A wavelength of 0.2nm or less is even better." This has no support in the 
previous specification due to the particular line referring to a bandwidth and not a 
wavelength. 

3. Applicant is required to cancel the new matter in the reply to this Office Action. 



Drawings 

4. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they include the following reference character(s) not mentioned in the 
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description: "612". Corrected drawing sheets in compliance with 37 CFR 1.121(d), or 
amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1.121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Response to Arguments 

5. Applicant's arguments have been fully considered but they are not persuasive. 

6. Regarding applicant's argument that Bischel et al. (Bischel, US Patent 
5,499,256) does not teach the limitation "A wide stripe semiconductor laser capable of 
exciting a plurality of lateral modes", this does not appear to be the case. As 
demonstrated by applicant's arguments present on page 19 of applicant's presently filed 
amendment (APFA), one of the problems with implementing reflection gratings in a wide 
stripe semiconductor laser (which applicant has admitted is present within Bischel on 
page 15 of APFA) is that such reflection structures become incapable of proper 
oscillation due to a predilection of such lasers to operate in transverse multimode. This 
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is supported by tine invention of Biscliel which appears to function with the specific 
desired function of confining a wide stripe laser to a single transverse mode (Bischel, 
col. 5, lines 6-21 ). As such, it appears to be inherent that any wide stripe laser would be 
capable of exciting a plurality of lateral modes. As Bischel discloses utilization of a wide 
stripe laser, argument that the laser implemented by Bischel is incapable of supporting 
a plurality of lateral modes is not persuasive. 

7. Regarding argument that Bischel fails to meet the limitations "A wavelength 
selecting filter through which light exciting an end face of the single-mode wavelength 
passes" and "Through which a portion of the light transmitted by the single-mode 
waveguide is fed back to an active layer of the semiconductor laser using the same exit 
path" these limitations appear to be related to applicant's argument present in the first 
full paragraph on page 20 in APFA relating to how the instant application presents 
wavelength selection in that "the angle of the narrow-band filter is changed in order to 
change the wavelength of transparency". Bischel does not appear to perform this 
function; however this specific function does not appear present in any limitation of the 
present invention. In contrast, the claim limitations merely designate a wavelength 
selecting filter and make no requirements on how such wavelength selection is to come 
about. As noted on page 20 in APFA, Bischel does disclose an "arrangement used for 
frequency stabilization and selection." The arrangements fitting this description within 
the various embodiments of Bischel appear to be located in the correct areas to meet 
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the claim limitation. Accordingly, argument that this limitation is not met is not 
persuasive. 

8. Regarding argument that the limitation that "Wherein an oscillation mode of the 
semiconductor laser is limited by the light that has been fed back so that the 
semiconductor laser oscillates in a generally single longitudinal mode and generally 
single lateral mode", applicant's argument that this limitation is not met appears to cite 
Bischel teaching this limitation. Applicant's state at least in page 20 of APFA that "Since 
the waveguide segment 440 supports only a single transverse optical mode, all other 
possible spatial modes that are supported by the wide multi-mode gain region 410 have 
significant loss and will not reach lasing threshold in a properly designed system." This 
excerpt is cited from Bischel, column 18, lines 19 through 44. Applicants appear to be 
arguing from the perspective that a single longitudinal mode is one mode and a single 
transverse mode is another mode. These are operating conditions for a coherent light 
beam. A single longitudinal mode means that the light source presents only a single 
spot in the longitudinal direction. A single transverse mode means that the light source 
presents only a single spot in the transverse direction. Bischel discloses an external 
cavity laser which meets the criteria for controlling laser oscillation according to a 
portion fed back to the laser (while the remainder is released as output). The only way 
Bischel would be unable to meet this claim is if either the transverse mode or the 
longitudinal mode operated in multi-mode. As noted in Bischel, column 22, lines 19 
through 26, this is not the case. As such, these claim limitations are deemed to be met. 
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9. Regarding inclusion of a periodic polarization inversion region included within the 
present invention and the stringent requirements thereof. In column 9, lines 41 through 
55 of Bischel is previously cited regarding related limitations and explicitly introduces a 
periodically poled structure so as to cause a frequency conversion. Arguments that 
such a structure is not sufficiently disclosed are not persuasive. 

10. Regarding the arguments relating to a Bragg reflection structure located within 
the semiconductor laser, column 17, lines 28 through 31 of Bischel dictate that the 
reflection structure of Bischel abutted to the semiconductor laser may, among other 
things, be a reflection grating. Arguments that limitations drawn to this feature are not 
met are not persuasive. 

1 1 . Accordingly, all claims are addressed as follows: 

Claim Rejections - 35 USC § 102 

12. The text of those sections of Title 35, U.S. Code not included in this action can 

be found in a prior Office action. 

13. Claims 22, 23, 24, 25, 29, 31, 32, 33, 34, 35, 36, 38, 42, and 46 rejected under 
35 U.S.C. 102(b) as being anticipated over Bischel. 

14. Regarding claim 23, Bischel discloses, "A wide stripe semiconductor laser 
capable of exciting a plurality of lateral modes" (col. 17, lines 23-25). "A mode 
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converter for beam shaping therein light emitted from the semiconductor laser" (col. 17, 
lines 40-45). "A single-mode waveguide to which the light from the semiconductor laser 
is coupled through the mode converter" (col. 18, lines 30-35). "A wavelength selecting 
filter through which light exciting an end face of the single-mode wavelength passes" 
(col. 22, lines 26-29). "Through which a portion of the light transmitted by the single- 
mode waveguide is fed back to an active layer of the semiconductor laser using the 
same exit path" (Fig. 10, pts. 410, 412, 624, and 630). "Wherein an oscillation mode of 
the semiconductor laser is limited by the light that has been fed back" (col. 17, lines 40- 
55). "So that the semiconductor laser oscillates in a generally single longitudinal mode 
and generally single lateral mode" (col. 22, lines 19-26). "Wherein the portion of the 
light coupled to the single-mode waveguide is also reflected at the end face of the 
single-mode waveguide and fed back to the active layer of the semiconductor laser" 
(col. 17, lines 40-55). 

15. Regarding claim 24, Bischel discloses, "A wide stripe semiconductor laser 
capable of exciting a plurality of lateral modes" (col. 17, lines 23-25). "A mode 
converter for beam shaping therein light emitted from the semiconductor laser" (col. 17, 
lines 40-45). "A single-mode waveguide to which the light from the semiconductor laser 
is coupled through the mode converter" (col. 18, lines 30-35). "A wavelength selecting 
filter through which light exciting an end face of the single-mode wavelength passes" 
(col. 22, lines 26-29). "Through which a portion of the light transmitted by the single- 
mode waveguide is fed back to an active layer of the semiconductor laser using the 



Application/Control Number: 10/576,107 Page 8 

Art Unit: 2828 

same exit path" (Fig. 10, pts. 410, 412, 624, and 630). "Wherein the oscillation mode of 
the semiconductor laser is limited by the light that has been fed back" (col. 17, lines 40- 
55). "So that the semiconductor laser oscillates in a generally single longitudinal mode 
and generally single lateral mode" (col. 22, lines 19-26). "Wherein the wavelength 
selecting filter includes a band pass filter and a reflector" (col. 21, lines 14-25). "The 
light that has been transmitted by the single-mode waveguide passes through the band 
pass filter" (col. 21, lines 14-25). "Then the portion of the light that has been fed back 
through the wavelength selecting filter is reflected by the reflector and fed back to the 
active layer of the semiconductor laser" (col. 17, lines 40-55). 

16. Regarding claim 25, Bischel discloses, "Wherein the band pass filter and the 
reflector are formed integrally with the single-mode waveguide as a Bragg reflection 
grating" (col. 21, lines 14-25). 

17. Regarding claim 29, Bischel discloses, "Wherein the mode converter is a 
tapered waveguide" (Fig. 8). 

18. Regarding claim 31, Bischel discloses, "A wide stripe semiconductor laser 
capable of exciting a plurality of lateral modes" (col. 17, lines 23-25). "A single-mode 
waveguide to which light exiting the semiconductor laser is coupled" (col. 17, lines 40- 
45). "Having a periodic polarization inversion structure" (col. 9, lines 38-56). "A 
wavelength selecting filter through which the light exiting an end face of a single-mode 
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waveguide passes" (col. 17, lines 23-25). "Through which a portion of the light 
transmitted by the single-mode waveguide is fed back to an active layer of the 
semiconductor laser using the same exit path" (Fig. 10, pts. 410, 412, 624, and 630). 
"Wherein the oscillation mode of the semiconductor laser is limited by the light that has 
been fed back" (col. 17, lines 40-55). "So that the semiconductor laser oscillates in a 
generally single longitudinal mode and is a generally single lateral mode" (col. 22, lines 
19-26). "Wherein the portion of the light that passes from the semiconductor laser 
through the single-mode waveguide is subjected to wavelength conversion by the 
polarization inversion structure" (col. 9, lines 38-56). 

19. Regarding claim 32, Bischel discloses, "A wide stripe semiconductor laser 
capable of exciting a plurality of lateral modes" (col. 17, lines 23-25). "A tapered 

waveguide having an incident end face to which light exiting from the semiconductor 
laser is coupled" (Fig. 8). "A single-mode waveguide formed on the end face side of the 
tapered waveguide" (col. 18, lines 30-35). "A band pass filter through which a portion of 
the light transmitted by the single-mode waveguide passes" (col. 21, lines 14-25). "A 
reflector that reflects the light transmitted through the band pass filter and feeds the 
portion of the light back to an active layer of the semiconductor laser using the same 
exit path" (col. 21, lines 14-25). "Wherein the oscillation mode of the semiconductor 
laser is limited by the light that has been fed back" (col. 17, lines 40-55). "So that the 
semiconductor laser oscillates in a generally single longitudinal mode and a generally 
single lateral mode" (col. 22, lines 19-26). 
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20. Regarding claim 33, Bischel discloses, "Wlierein tine band pass filter is formed 
integrally with the single-mode waveguide as a Bragg reflection grating" (col. 21, lines 
14-25). 

21 . Regarding claim 34, Bischel discloses, "Wherein the single-mode waveguide is 
composed of a nonlinear optical material and has a periodic polarization inversion 
structure" (col. 9, lines 38-56). "A portion of the light from the semiconductor laser is 
subjected to wavelength conversion by the polarization inversion structure" (col. 9, lines 
38-56). 

22. Regarding claim 35, Bischel discloses, "A wide stripe semiconductor laser 

capable of exciting a plurality of lateral modes" (col. 17, lines 23-25). "Including a Bragg 
reflection grating" (col. 17, lines 23-25). "A tapered waveguide having an incident end 
face to which light from the semiconductor laser is coupled" (Fig. 8). "A single-mode 
waveguide formed on the exit end face side of the tapered waveguide" (col. 18, lines 
30-35). "A reflector that reflects a portion of the light transmitted from the single-mode 
waveguide and feeds the portion of the light back to an active layer of the 
semiconductor laser using the same exit path" (col. 21, lines 14-25). "Wherein the 
oscillation mode of the semiconductor laser is limited by the light that has been fed 
back" (col. 17, lines 40-55). "So that the semiconductor laser oscillates in a generally 
single longitudinal mode and a generally single lateral mode" (col. 22, lines 19-26). 
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23. Regarding claim 36, Bischel discloses, "Wlierein tine single-mode waveguide is 
composed of a nonlinear optical material and has a periodic polarization inversion 
structure" (col. 9, lines 38-56). "A portion of the light from the semiconductor laser is 
subjected to wavelength conversion by the polarization inversion structure" (col. 9, lines 
38-56). 

24. Regarding claim 38, Bischel discloses, "Wherein the lateral mode of the 
semiconductor laser is substantially fixed to single-mode oscillation by feedback light" 
(col. 17, lines 40-55). 

25. Regarding claim 42, Bischel discloses, "Wherein the lateral mode of the 
semiconductor laser is substantially fixed to single-mode oscillation by feedback light" 
(col. 17, lines 40-55). 

26. Regarding claim 46, Bischel discloses, "Wherein the lateral mode of the 
semiconductor laser is substantially fixed to single-mode oscillation by feedback light" 
(col. 17, lines 40-55). 

Claim Rejections - 35 USC § 103 

27. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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28. Claims 26, 27, 28, and 30 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bischel. 

29. Regarding claim 26, Bischel does not disclose, "Wherein the wavelength 
selecting filter is constituted by a volume grating." It would have been obvious to one of 
ordinary skill in the art at the time of invention to use a volume grating since it was 
known in the art that a volume grating may advantageously be utilized in cases where it 
is desirable to have a wavelength selective reflector. 

30. Regarding claim 27, Bischel does not disclose, "Wherein the wavelength 
selecting filter is a fiber grating." It would have been obvious to one of ordinary skill in 
the art at the time of invention to use a fiber grating since it was known in the art that a 
fiber grating may advantageously be utilized in cases where it is desirable to have a 
wavelength selective reflector. 

31. Regarding claim 28, Bischel does not disclose, "Wherein the wavelength 

selecting filter is formed integrally with the semiconductor laser as a Bragg reflection 
grating." It would have been obvious to one of ordinary skill in the art to integrate Bragg 
grating with semiconductor laser, since it has been held that rearranging parts of an 
invention involves only routine skill in the art. In re Japikse, 86 USPQ 70. 
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32. Regarding claim 30, Bischel does not disclose, "Wherein tine mode converter is 
a tapered fiber." It would have been an obvious matter of design choice to use a 
tapered fiber, since applicant has not disclosed that this difference solves any stated 
problem or is for any particular purpose and it appears that the invention would perform 
equally well with a tapered waveguide. 

33. Claims 37 rejected under 35 U.S.C. 103(a) as being unpatentable over Bischel in 
view of Arnone et al. (Arnone, US Patent 6,388,799). 

34. Regarding claim 37, Bischel does not disclose, "Wherein the exit end face of the 
single-mode waveguide has a dichroic mirror that transmits fundamental waves and 
transmits higher harmonic waves." Arnone discloses, "Wherein the exit end face of the 
single-mode waveguide has a dichroic mirror that transmits fundamental waves and 
transmits higher harmonic waves" (col. 21, lines 32-34). It would have been obvious to 
one of ordinary skill in the art at the time of invention to combine the teachings of 
Bischel with the teachings of Arnone. The dichroic mirror of Arnone would enhance the 
teachings of Bischel by allowing wavelength selective outcoupling. 

35. Claims 39, 40, 41, 43, 44, 45, 47, 48, and 49 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Bischel in view of Brodsky et al. (Brodsky, US Patent 
6,489,985). 
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36. Regarding claim 39, Bischel does not disclose, "Wherein the light from the 
coherent light source is converted by the optical system into a two-dimensional image." 
Brodsky discloses, "Wherein the light from the coherent light source is converted by the 
optical system into a two-dimensional image" (col. 10, lines 17-46). It would have been 
obvious to one of ordinary skill in the art at the time of invention to combine the 
teachings of Bischel with the teachings of Brodsky. The optical system of Brodsky 
would have been a suitable use for the laser system of Bischel. 

37. Regarding claim 40, Bischel does not disclose, "Wherein the Image conversion 
optical system has a two-dimensional beam scanning optical system." Brodsky 
discloses, "Wherein the image conversion optical system has a two-dimensional beam 
scanning optical system" (col. 10, lines 17-46). It would have been obvious to one of 
ordinary skill In the art at the time of Invention to combine the teachings of Bischel with 
the teachings of Brodsky for the reasons given above regarding claim 39. 

38. Regarding claim 41, Bischel does not disclose, "Wherein the image conversion 

optical system has a two-dimensional switch." It would have been an obvious matter of 
design choice to include a two-dimensional optical switch, since applicant has not 
disclosed that this difference solves any stated problem or is for any particular purpose 
and it appears that the invention would perform equally well with standard scanning 
means. 
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39. Regarding claim 43, Bischel does not disclose, "Wherein the light from the 
coherent light source is converted by the optical system into a two-dimensional image." 
Brodsky discloses, "Wherein the light from the coherent light source is converted by the 
optical system into a two-dimensional image" (col. 10, lines 17-46). It would have been 
obvious to one of ordinary skill in the art at the time of invention to combine the 
teachings of Bischel with the teachings of Brodsky for the reasons given above 
regarding claim 39. 

40. Regarding claim 44, Bischel does not disclose, "Wherein the image conversion 
optical system has a two-dimensional beam scanning optical system." Brodsky 
discloses, "Wherein the image conversion optical system has a two-dimensional beam 
scanning optical system" (col. 10, lines 17-46). It would have been obvious to one of 
ordinary skill in the art at the time of invention to combine the teachings of Bischel with 
the teachings of Brodsky for the reasons given above regarding claim 39. 

41 . Regarding claim 45, Bischel does not disclose, "Wherein the image conversion 

optical system has a two-dimensional switch." It would have been an obvious matter of 
design choice to include a two-dimensional optical switch, since applicant has not 
disclosed that this difference solves any stated problem or is for any particular purpose 
and it appears that the invention would perform equally well with standard scanning 
means. 
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42. Regarding claim 47, Bischel does not disclose, "Wherein the light from the 
coherent source is converted by the optical system into a two-dimensional image." 
Brodsky discloses, "Wherein the light from the coherent source is converted by the 
optical system into a two-dimensional image" (col. 10, lines 17-46). It would have been 
obvious to one of ordinary skill in the art at the time of invention to combine the 
teachings of Bischel with the teachings of Brodsky for the reasons given above 
regarding claim 39. 

43. Regarding claim 48, Bischel does not disclose, "Wherein the Image conversion 
optical system has a two-dimensional beam scanning optical system." Brodsky 
discloses, "Wherein the image conversion optical system has a two-dimensional beam 
scanning optical system" (col. 10, lines 17-46). It would have been obvious to one of 
ordinary skill In the art at the time of Invention to combine the teachings of Bischel with 
the teachings of Brodsky for the reasons given above regarding claim 39. 

44. Regarding claim 49, Bischel does not disclose, "Wherein the image conversion 

optical system has a two-dimensional switch." It would have been an obvious matter of 
design choice to Include a two-dimensional optical switch, since applicant has not 
disclosed that this difference solves any stated problem or is for any particular purpose 
and it appears that the invention would perform equally well with standard scanning 
means. 
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Conclusion 

45. THIS ACTION IS MADE FINAL. Applicant is reminded of tine extension of time 
policy as set forth in 37 CFR 1 .136(a). 

46. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

47. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SEAN HAGAN whose telephone number is (571)270- 
1242. The examiner can normally be reached on Monday-Friday 7:30 - 5:00. 

48. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun O. Harvey can be reached on 571-272-1835. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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49. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IS. H./ 

Examiner, Art Unit 2828 



/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



